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Abstract | . ' : . ) 'S

{

-‘ An empirical study_ was conducted in order to obtain treatment effeet ‘ ' .
, estlmates with the Sbeolal Regresslon model for. grodps in which there wss no . o
- {reatment. Results for the Speclal Regresslon Title- I evaluatlon m\odel were

calculated for approxlmately 730 nlnth graders enrolled in' general math olasses ln

v

. . Wt

a large city school system. Concluslons were that (1) even mlnor cellln/g,or ﬂoor

effects resulted in nonhomogenous regresslon lines for treatment and cnmpartson

groups, (2) tests of statlstlcal significance should preceed eonclus lons of educatlonal
LT *
' : slgnlficance at the local school or distrlct level and (3) guldellnes to asslst w-lth |

lnterpretlng evaluation results are needed
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The Elementary and Secondary Education Act of 1965 lnitiated federal aid to

T , education on a large scale. The amount of ESEA Title Ifunds has steadily' lhcreased

!

slnce 1965 and concurrently the number and type of compensatory programs suppSrted ;

-

Py

: } . with ESEA Title I funds have also increased. Evaluations of these projects have oft}!f
been poorly designed and implemented even when this has not beeif' the case, comparison .

¥
across projects has been difficult due to the wide variety of evaluation designs and -

—

-

L testing instruments employed. In an effort 1o assess the impact of Title I programs '

-~

; nationwide In a. cons istent and meaning'ful manner, the§ ﬁYS. Office of Education has
provided districts with three basic evaluation des igns. '. / "', : .

N s

The impact of a Title I project is defined by the three eValuation des igns as the '

/ - . difference betw en the Title I students' observ'ed performance and an estimate of
. ' |

/ | what their performance would have been in the absence of the Title I program. The

.

-~

o three‘ ’evaluation designs provided are: Model A, the Norm-Referenced Model
o Model B, the Control Group Model; and Model C the Speciat Reg'ress ion Model.
Thia study will provide information on the Special Regression evaluation model

| The specific ob]ectives are (1) to estimate treatment effect when the Special Regresslon

) model is used with a group in which there was no treatment i.e., does- the Special
RN S Regression model provide an estimate of zero treatment effecte when applied tqp act:ual

' data in which there was no treatment? and (2) to provide recommendations whlch

T Q i )
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_might be used In Interpreting the results obtained with the S__peolal, Ej‘!ﬁ?t&“..‘?‘._‘..w;f..-_“...‘

o) . L o .‘I"‘ . i . . . . \

1. .mod'el‘ ln-partlcular and all models in general.

. The Speclal Regresslon model actually makes use of two regress lon models, the
. Regresalon Projectlon model and the Regress lon Dlscontlnulty model. The des igns

are useful when all students below a des lgnated cut-off score are asslgned to the 'l‘ltle I

A

- program, l e. ’ the treatment group, and xio.student at o ’:}above the” cut-oﬂ’ soore lsf=

| ‘asslgned to the Tltle Iprogram, l. €., the comparlson up. A stre‘ngth of the Speclal

Regresslon model is that lt provldes a sounder basis for establlshlng no-treatm'ént
o . 8N \ \ )
posttest expectatlons than natlonal norms\ (Hokst, - Tallmadge & Wood 1975) A-weaknessf

. of the Speclal Regresslon model is the assumptlon that a slngle regresslon llne wlll fie. e

3

- the treatment and comparlson groups under no-treatment condltlons. The Regresslon o
' - 7

Projectlon model also 1nvjolves the assu.mption that a llnear relatlhnshlp exlsts between
the pretest and pos\ttest under no-treatment conditions. However, the problem of
. curvilinear re'latlonshlps can be ellmlnated by using hlgher order regresslon equatlons

‘ (Horst, et al, 1975). An addltlonal prohle),ls* that there may be no dlfference ln

o _ “egresslon llne lntercepts when lowest scorlng Tltle I smdents make the largest

b .
—~—

galns--thereby masking a slgmflcant overall treatment effect. Procedures outllned \ _'
. N
-by Ward and Jennlngs (1973, p. 128) can be used to process data in which there mlght '
. & ‘ . A
% bean lnteractlon present. - . T

— R ) , o. ‘ A /, v ) ;_.-:t ..

e Method

! —— ’

N Data Source. Approximately 730 nlnth grade students enrolled in genelral
. ’/ {. l . 1 N L 2N . ﬂ .-
mathe‘matlcs classes In schools somewhat simil-ar to the _Dlstrlct"s A'[I'léle' I schools .

’ RS e ] ~ f

as subjects' in thisostudy. Three tests of bas lc'mathematic_a__l skllls_ were

administered to the students in October and May.* The three tests are described below.
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| H‘-"- | .T.h'e'Comprehensive Tests TBasic Skl,lls (CTBS)Math Computation.subtest

which measures basic arithinet c skills, Form S. Level 4 was given. The test ,

\ ) | '.._

contains 48 multiple choice items and takes 40 minutes to administer. IR L

'____‘._.

‘I‘he Shaw-Hiehle Igdivldualized Computational Skills Test Isa 60 item untimed‘ ".- .

“: | , p - .
, test cove?l’ng\addition. subtraction. multiplication and'"divis'loh of Whole numbers. R

v 9

ffactions and decimals. as well as word problems. The test’ is not multiple choice. »

“ . K
= - ) *
-

‘that is,, students must write in the cory ect answers. . ' L
’ ] ) N . . / .

The Minimal Mathematics-P.roficiency Test (MMPT) was deve‘Poped by the school

4

\_ '~

district and cons ists of 64 multiple choice items covering basic arithmetic skills. :

..

The items are grouped into 16 areas with four items per area. and ‘the student o .- o ‘

) hd .

receives one point for each area passed. "Once a student passes an area by correctly

1 ~ &

answering at 'least three of the four items in that area, he or she is not tested with
>~ - [

those items again, i.e. , at posttestin&the student recelves only\tems in those

R R
" dreas missed on the pretest. . | D W

Of the 730 students, 316. had pre-and posttest scores on the CTBS Math

1 . . RS

Computations subtest, 229 had pre-and posttest scores in the Sh,aw-Hiehle, and 473

@ im

had pre- and posttest scores on the MMPT. Cut-off scor which were comparable - \(

1

to those used to assign students to ESEA Title I math classes were identifle’d for the

three tests; these are included in Tables 1-3. Studenté with pretest scores at oi'
v ' :
below the cut-ot'f scores were labeled the "treatment group" and students with 7

TTT—

pretest scores above the cut-cff scores served as the "comparison group"

* —_—

Analxses. Procedures outlined by Tallmadge and Wood (1976) were used to o

calculate program impact. Both the Regresslon Projection model where treatment .
\

Q I,

£

effect is taken to be the differegge between the actual and estimated mean scores and vi

‘o / . .
—_ o ! oo s
. . . . o
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o Table 1 ; _ :
Y. ' Summary*of Resulta on the CTBS Math - .

S '.X SR .

.

—

Py L __.Group-

C ‘ Treatment M Control * .

N,um,bef with Pre- an?:" ©o180 L, "186 .
" Posttest Scored i S _ o
. j

Pretest  Mean & ‘16,00 521.6 :

- 8.D. TPANGI: . % T S | X

Posttest’ Mean . 47L.9 I 541.0

s.D. - el 64.5

A

* Pre-Post Correlation .26 . ) . l .56

Slope = . . ' .46 - i .89
Cut-off Score R 457
Combined Groups Pre-Post o

.Correlatlon ' L L v

. Table2 = -

\ -

_Sx_xm:héty of Results on .th‘e“Sh_aw'_iroHi'e_hlee

Group

.. . ' .
. . : - - B
- . - :

Treatment L Control.

‘Number. with Pre-i .and. : 111 | C 118

. Posttest Scores S 7

Prletest’ Mean - | 22.6 | 38.4

'S. Do . " ' 5. 78 . . . 5.22
Posttest |Mean o . 29,0 \ _ . 39. 2
. 'S.D. . 7.49 ) - 7.98
Prg,-Post Correlation - . i . 540 N \,' \ « 506
 Slope . ‘- ~e7000 . 774
Cuf-voff Score R Lo 2 : . % 30 - o
Combmed Groups Pre-Pnst oo N {
“Correlation " : o =
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 Table 3

-

Summary of Results on the MMPT

- ™

‘ S X Treatment -,
‘. Number with Pre- and \ 105
o Posttest Scores - '

Mean -
- ‘So T.Do , . - m:
. . . .

Pretest 3.44 .

) 1,29
. Posttest M‘ean
) . 8. D

10,15
3. 86

T

Cc;g_t;ol

8368

LR . 10.9.8 . . .. : iy \]
. .. 3.20 C, . . ) ) N ‘:J
15.26
1,61

o - 3 ’
", Pre-Post Correlation _ .260 .453
. S].Ope ) ) \‘| ) . ' : . . 777 . . . 0228
Cut-off Score ' =~ S B S '
Combined Groups Pre-Post ‘ : !
Correlation ° . .66 - I
\ ‘ | i | N
< - . . Table4
py Summary of Results of Significance Tests
; A | Type of Analysis o .
Measurement Regression Projection Regression lecontlm'xltg _
Instrument - -NCE Ggin -t NCEGain ~ -t -
- at Mean 4 __at Cut-8ff : o

7

CTBES 4. 40 3,14%

. ®

Shaw-Hiehle 2.15 1,78% 2,90

MNIPT i -6. 30 5. 95* o "4. 42

. 'low‘u .

*0.75

6,57*

*Significant at the 05 level.

. Vo ' Lo .
! . \'L - . .

6. 22%
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| ' l\ the Regreedlcn Discontinuity model where the dlfference between the entment '_\ )
group and the comparlecn group regresslon llnee le teeted at the pclntj hera they

L lntersect the preteet cut-cff score, were used. Resulte were preeentell in Normal
WCurve Equlvalente.' In addltton, the slgnlflcance tests prcpqged by Horst, Tallmadge &

/. ) R O 1

s y Wood,(1975) were calculated, (See stle 4)

Results ‘}_and Conclus ions

- Estlmates of treatment lmpact at the pretest mean and cut-off score,

respectlvely, were 4 4and 1.3 Normal Curve Equtvalents N CE's)fcr the CTBS, et

.
o *

-6 30 and -4. 42 NCE's for the MMPT, and 2. 15 and 2. 90 NCE's fcr the Shaw-Hlehle. :
All 1 tests used to compare results for the "treatment" and "comparlscn" groups

‘ werel slgniflcant at the . 05 level except for regresslon dlscontlnulty analyels on
N .

- . the CTBS.
) _L . .‘ A sllght floor effect was observed for the "treatment }Joup" on the CTBS
:5( o p; etest and a notable celllng effect was observed f0r the/comparlson grcup" on

the MMPT posttest. - No celllng or floor effects were obherved on the Shaw-Hlehle.
> x

Pretest-posttest correlatlons were moderate- CTBS, .62 Shaw-l-llehle, .70° and

MMPT, .66. '
On the CTBS and the MMPT, results were conslstent with what would have been
expected glven the observed celllng and floor effects, i.e. dlffel‘rences in treatment , .w?

{.
o ~effect estlmates at the pretest mean and cut-off score. However, on the Shaw-Hlehle,

- where no celllng or floor effects were encountered, comparable posltlve galns were

S _ found uslng fhe regresslon projection and the regress[oh dlseontlnulty approaches., :
- Tallmadge and Wood (1976, p.61) state that, ’ : '




© ") both measures of the tr eatment eﬂeot show poettlve galns of . .

compnrnble magnltudee, ere can be' little doubt that the - e T
' treatment dd, in fact, have ﬁnpeot." - o R

| 'The proposed procedures do not recommend examlnlng results for statlsttoel

o Shaw-'Hle‘nle and the MMP'I‘, ‘a slgnltlcant treatment elfect exlsted. although ln
L l \ -
opposite directions, l. e., the effeét was posltlve ln the Shaw-Hlehle and negetlve

T on the MMPT Tue slgnlflcant negatlve treatment effects observed on the MMP’I‘ : f
- can eblly be explalned by ceiling effects and toa lesser extent the CTBS results

might be a result of ﬂoor effects If one examlnes the slopes ln Tebles 1-3. 'l‘hus, | ; '_

these results suggest that it_ is poeslbl\e. that even mlnor celllng. or_ floor effects '. = | . _

8 | | might have a slgnlflcant effect on assessing projectlmpact"; / _ : \." E
- It'is recommended thst if local schoal dlstricts are to meet the‘objectlve =;tated '

by Tallmadge and W,pod (1976) "to provlde meanlngful comparable lnformatlon about ' '-:'f;

' ll‘ltle Iprojects" that lose attentlon be paid to model assumptlons su h as floor/

celllng effects and c blned group 8 linearlty in the absence of treatm t. Further,-'

1 o

it ls recommended that addltional study be made of the: consequences of violating -
e

, E these assumptlons in order to ensure\that,- ln fact, there is a treatment ln effeet.- '

~ In cases where celltng and ﬂoor effects are observed it mlght be advlsable to *

conslder alternatlves to lncludlng all treatment or comparlson students in the analyses.

Spectflcally, ifa ceillng effeot ls noted for the compartson group, an analys is wh’lch
-

deleted all students scortng above\a "ceil[ng" cut-off score- might provide resulte
L kY L q. »

- whlch avoided: celllng effects,and allowed for stronger lnterpretatlor/xs of reeults. o

~

In fact, it is posslble that the procedure of lnclhdlng all stﬁd)ents who do not recelve ’

"5}{ the Tltle I treatment in the comparl/on group might be modifted to lnclude only a

oo - ’ . i ’ .
.- - - [P
R . . ' . . " . .
P L ' ' . : t
L . - ) ¢
L . R . . - e e s
' .- . D .
N PR o _ 7. - .




' - 9 B . ‘ .
~sufffclent number and range of ‘students to provlde an eeourtll.e estimate of the o .

R comparlson group regreulon llne. Teetlng Title I and all c(Tmparlson etudentn wlth

‘ a slngle test end avoldlng floor efteots wlth Tltle I‘studente u
[ whlch alloured ltudents ;

obiling stfects wlthln l
‘the ccmperleon &roup might prove to be dlﬂlcuft. A prco

wit celllng eﬂecte to be deleted frcm the evaluetlon analynls would probably aulet

| ‘toa ol}‘the results ‘produced-on the MMPT ln Table 4. - )‘.1"\ o o | “ \\*E
M is generally recommended that prenpoettest oorrela’tlont\l be sutflclently hlgh ln | “\
D order to compute a speclal regreeslon analysls. The basln tcr\ thle recommendetlon ‘ \“
Is to lusure some degree of stablllty in. the estlmatee made frcm the regresslon\ ' \

.. id
Ve analys es. The restr[ctlon ln ;ange wlthln groups whlch is produced when selectlon

-]

for group membershlp is baed on the pretest score wlll~ automatlcelly lower the ’
pre-posttest correlatlons. Although the.pre-posttest correlatlons for the three

criterla used in this sfudy would llkely be judged adequate~ it is pcsslble tha‘t the .

J

) ,
‘ pre—postteet ccrrélat jons ran,glnx\from .26 t0 ! 55 wnthln the treatment and gpntrol ) 2

S

, . groups would have been judged lnadequate._ If procedures outllned by Gullford ,\‘ S \_
NE;

( 5, p. 341 344), were nsed to adjust these c_rrelatlons for restrtctlon in rangef -
" c N /‘

/he adjusted correlatlons could then. be examln for adequacy. T'hus, it is recommended/

____factors e‘ﬁ'ch as gains observed in other prcjects and objecttves based on eetlmated

Q.
-] , P A A “
ac,hlevement lncreases as a result of Title I servlces, e.g., a ten percent lncrease L
».\'. ) ; . . , . || o S ;
. . . . . . . '




oo b -
\aohlevement.‘ It ls possible that the dlstrlbutlona of r‘g:z: galns wlll be uaeml ln )

l

| 'eetabllshlnz "meanlnctul" project objeotlvee as data are reported u.nder the propoaed

'rltle I evaluatlon modele. ln any event.. we: would reeommend agalnst lnterpretlng N

#t Ve ;
‘ , v

"m NCE galns is pos lttve evldence of program euccess"

B Flnally. it that ueers of the Speclal Regresslon Title I evaluatl cT
' M OP\;- 4
)

't wlll"need to be partlcute{ly sens ttlve to restrlotlons of rnodel assumptlons It

,\.____‘-vx Ay

'conoluded that the regreselon qvaluatlon mlght be more applloable lf prooad res

whlch deleted data causlng ﬂocu‘ or. oelllng eﬂ’ecte were adopted. Based upon the N

l - ‘/ . AR

- iy
M

| resulta of the Shaw-Hlehle tést. it appears that guldellnes in addltlon to tests of

statlstlcal elgnlﬂcanoe and co mparable lmpaot estlmates at the cut-off and pretest K

S means wlll be needed in order to hake meanlngfnl lnterpretathne of evaluatlon results

.’ )’ . ) \\ -
The comparlson of galns at the cut-off polnt and preteet meane ls a lmple method to

[N
\ ) bl ) h ' .
o 'aselst\ln judglng whether the treatmént and comparlson group regre slon llnes are ’
Iy \
homogeneoé ] It mlght be reasonable to use actual tests ‘of slgnlt‘lo(anoe in asaesslng
/ : - -~

~ the homogeneity of regresslon llnes. : /s ,

(] /

In conclus lon. the data in this paper provided evidence that care‘ls nee,de'd in L {-

. ;o

t %) /
conducting. and lntrepreti.ng evaluations uslng the Speclal Regresslon model propoeed O

for Title I program evalqatlons. The potential usefulness of the model wlll be reallzed /
e - Only if procedures and techniqt\es are used wlth the model whlch assist to lnéure that ‘

the lnformatlon.contalned in the data ls teased out and not lost or mlsinterpreted ) - '/7 .
Lo : - .

L .



.= wr | Referemces .

Gullford, J . P andamental statistics in stcho gy and educatlon.
j.1 . New York fGraw—H[ll, 1965 - :
o /;-':.v;/ «/ : . . T S
Hoz'st, D. P.,,Tallmadge, G. K.,/ & Wood, C.T. A practleal guide for measuring -
-.project imgact on student achievement. Washington, D.  Ci: U. S. Government
Prlntlng Offlce, 1975. (Stock No. 017 -080-01460); B ’

— A.i.’T

Tallmadge, G, K & Wood. C. T. User' s‘ uide: ESEA Tltle I Evaluation and Raort :
ygtem. Washlngton, D. C.: U. 8. Government Prlntlng Ofﬂce, 1976( LT
/ 3 ./"
Ward, .J. H. & Jennlngs,'f *—"Introduction to linear model&—Englewood Cllffs "
New Jersey Prenttce-HaIl 1973.

’ L]
o .
rrrrr ~ .
\ Tt
t - 4 . Lo B
© i -
‘ L} ] - '
- y ) .
« K
' o
[
. I
e
— \ — N
- . - - i . .
b ..‘ s . . . o . J .
L] £ o ) K ) 3
R ' . .
- ce )
=, . ‘ .:’ ‘ - .
. .o . -
e . ) . bl
Y ; \ . . f
_,‘ . . N \4 . \ . . -
Y . 'S N ] : T . -
: ) ) . \ i :
-F : . \ k /ﬂ |
) . . to. ) p . . . -
FRS \ . Lo -
P o :® - . . . ’ ' "( "
.o . . o .
- -, > .
.- . 4 s ¥
’ ‘\ t .. S \ [
. . \ . R . K .
. , . P o ° . ’ . .
3 o c \‘ B . . ~
. ¢ - -\ . . - R
. [ i N : . \ :
N ! ~ - o
‘ [T - . »\ 4
. i B . \ “-
- N _ . . . x i
,‘/' o . at . L
C ) . R - e \ ~ - . T
- - . \' . 2, ) ks
= ‘ . - } : 5. b
. - . . - N .. L
. . - N e AT i . N . o
. w ! . - 2z
s - '._, 1. J
.o~ n - .
. \ B L
: \\ . i ‘(\
\ . S R
v >4 \ , : it
,(,'v.;“ !
- e
4 .
” -
- . '
e E
- ;o
= - 1 3
= N o t . L
; . i’
- 2. - S . - i ~
r o - . -




